This question was addressed by Miyata et al. (2000)
, cium release from stores in single spines are a coincidence mechanism for LTD induction. When many who analyzed mutant mice that lack ER and thus the IP 3 R specifically in dendritic spines. Remarkably, LTD more neighboring parallel fibers were activated, supralinear calcium responses could be entirely supported by induction at the parallel-fiber Purkinje cell synapse was absent in these mice despite the presence of IP 3 R in calcium influx through voltage-gated calcium channels and spread throughout entire branchlets. Surprisingly, dendritic shafts, less than 1 m away from the spines. The loss of LTD was associated with selective changes in view of the work on mutant mice (see above), despite the absence of calcium release from stores, this second in IP 3 -mediated calcium signaling in spines and LTD could be rescued by photolysis of caged calcium. These stimulation paradigm was also effective in the induction of a form of LTD. Maybe these striking differences in the results of the pyramidal cell spines, this study also suggests a contribution of dendritic calcium release to synaptic plasticity different studies are due to the use of different preparations (primary cell culture, organotypic slice cultures, in the hippocampus. In another study, Futatsugi et al.
(1999) used mutant mice lacking RyR type3 (RyR3) and acutely isolated slices) and also to different recording techniques (sharp electrodes versus patch-clamp). In found that these mice exhibited in hippocampal CA1 pyramidal neurons facilitated LTP, whereas LTD was addition, because the presence of ER in spines varies depending on both the age of the animal and the morabsent. Unlike LTP in wild-type mice, this LTP was not blocked by NMDA receptor antagonists, but was parphology of the spine (in adult animals, only about 25% of small spines contain ER as opposed to more than 90% tially dependent on voltage-gated calcium channels and on mGluR activation. The authors suggested that in wildof large, mushroom spines [Spacek and Harris 1997]), differences may simply be accounted for on the basis type mice, RyR-mediated calcium release from the ER might inhibit hippocampal LTP by inducing phosphatase of the choice of spine in a particular experiment.
